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(54) KOHCTPYKUM^ 3A60R CKBAXCMHbl 
(57) M306peTeHMe othocmtcp k KOHCxpyKUMM 
CKBaxMHbi. Ue/ib - yMeHbiweHMe rpyAOCMKo- 
CTM pa6oT. nociie 6ypeHMR cKaaxuHw ao 
KpOB/iM npOAYKTMBHoro o5beKTa 4 cnycxaiOT 
3Kcn/iyaTauMOHHyio iconoHHy 1 w ueMCHTiipy 
K)T ee. flanee ocymecTBn«K)T GypeHne npo- 
AyxTMBHoro o6beKTa 4 aohotom. AMawerp 
KOToporo MCHbUJC BMyTpCMHero AMawerpa 
SKcniiyaxauMOMMOi^ xonoHHW 1, noc/ie Mcro 
pacuiMpfliOT ce pasABiuKMWMM pacuiMpwie- 
nsiMM. Bbino/iHfliOT pa6oTbi no M3MepeHiiK) 
<j)aKTMMecKoro AwaMeipa ciBO/ia CKeajKHHw, 
Co6MpdtoT nep<|>opMpoBaMHyio o6caAHy»o ko- 
noHHy (nOK) rpyO 3 m3 Mera/i/ia c naM«Tbio 
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UUmiHApu^^CCKOM (bopMU C H.ipy>*^MbiM A".l- 
M8TpOM. paBMbfM /IHaMCTpy pOCliinpCHMOfO 
CTBOna CKOO^^ltHW. H BHyTpeMHUM flUOMCTpOM 

6oni.iue oHyipeHHero AwaMerpa aKcnnyaiauM* 
OHHOii KonOMHbi. nepcA cnyCKOM e CKna-^Kitny 



nOK 3 upivi^fOT *j>opMy c fJOficpCMHWMii paa- 

MCpOMtl. o6ecncMUBaK>uiMMM COOOOAHUt'l 

CfiyCK ee n iiHTcpoa/i aa/ierannji npoAyKTkioHO- 
ro o5bCKTa '1. B 3tom nHiepna/ic nOK 3 narpe- 
eaK>T AO BOCcraiiooneMnp 't)OpMU. 1 ii/). 



WaoSpereMMe othochtca k Hc<|)Tcra30A0- 
6biMe M Moxcer 6uTb McnoAt>30oaHO npii crpo- 

HTe/lbCTBe CKBd)«Ci1H. 

I/130CCTH3 KOHCTpyKUHSI 3a60fl CKBaXUHU. 

BKniOM3K)iuafl DKcnnyaTamiOMHyio KO/iOMMy. 
cnymcMHyio ao KpoB/in npoAyKTvieiioro oObCK- 
la. noTawHyio KO/iOHiiy c ncp'^opl1poBallMbtMM 
OTeepCTMRMii (lucnsiMii]. ycTaHOBneiiHyfo npo- 
TM8 npoAVKTMOHoro ofibOKia, npw 3T0M liopyjK- 
Hbiii A»nMeTp noiaiiMon KononHw Menboje 
AiiOMCTpa CTBO/ia CKnoMci'Hbi. a noc/ieAHnii 
Meiibuio 3nyTpeMM'?ro A"3MOTpa OKcnnyara- 

anOHHOi: KO/lOHUbl. 

anyTpemuw a"c)motp nOTaiinOM ncp^ropiipo- 
aaHHOii KonoHHbi cvmecTaeHHO Mcubuje Buyr- 
PCH < jro A^aMCTpa 3Kcn/iyaTauiiOHHOM 
KcnoHHu. MTO onpeAe/iwer Hn3Kyio npOAy»cTMB- 
Hurju CKf!a:Knitu n 30TpyAMflOT ec oScnyjKMBa- 
!ui#? i: cn;tvaT.n;:uio. 

I iin.-uiMvni f.o:ti*u*?ariro 3n3opa Aaa/ie- 
nnc 'la cieuKy CK00;*<itMi:i u npoucccc CC 3KC- 
f'-.a autu'* yMCMLiuoeTCP h co opcneHeM 
np;iCfnonbHafl 30!«a Ci^caxwHbi paapyujaercfl. 
noc."!CA»*ee laKxic npuBOA^" •< pa3pyuiCHnio 
noraiiMori KonoiiHu. 

MaiiGonee OnusKa k npeAnaraeMoCi kohct- 
pyKUi/r^i CKBa>Knnbi. DKn»OMaioma« sKcnnyara- 
aiiOHMyO KOAOHHy. cnymcHHyjo AO KpOB/lW 

npoAyicTMBHoro oObeKia. paciunpeMMbiki ctboa 
CKD3)KiiHu B nHTepBOnc 3aneraiuifl npoAy<* 
TUBMoro o6bCKTa. noTaMHy»c nep4)OpMpoBaH- 
HyK) KO/iOHHy oocaAHUx TpyO. ycTanonneiihyio 
nponiB MHTcpoana aa/ieraimw npoAyKTHQHOro 
o6bCKTa. npu 3T0M Afl« npeAy<ipe>'./;eHti« paa- 
pytueHun nnacra KCHbuCROC npocrpaHCTBO 3a 

nOTdMHOM KOAOHHOM HaOtlBdiOT rpaBUMHO- 

necsanbiM <^nAbTpoM. l/f3necTiidn KOncTpyic- 
UtiR cKBaxiiHbi o6/iaAdeT cneAyK^uu^^^ti 
MeAOCTaTKaMw: oucoKa ipyAoeMicocTb pa6oT 
no C03AdHiii0 rpdavHiHO^neciaHoro <t>vinbTpd: 
no Mepe 3KcnAyaTdUiiii rpaButitio-nccMaiibiM 

<t)MAbTp 3d6i1B3CTCn VI npOAyKTUBMOCIb CKBa- 

xiiHbi yMenbiLineTcn: Manbiii AnaMcrp nornfi- 

MOM KO/IOIIHW OnpeACnflCT rtli3KyiO 
npOAyKTMBHOCTb CKBaXMHhl VI 3aTpyAHReT 66 

o5cnyxiiBaHMe ii 3KcnAyaTnmi»o. 

Ue/ib n3o6peTeHii3 - yMCMbiueHne ipyAo- 
eMKOCTn paOoTiiyae/inMctaic npo'.t3noAi^ir:'Tb- 

HOCTii CKBdMMHbl. 



yKa33MHaji uenb AOCTuracica tgm, mto b 

KOHCTpyKUnH CKBd^KVIHbl. BK/l»0«-.3lOlMevi 3KC- 

nnyaTaukiOHHyio KOAOiiHy. cnyiuenHyio ao 
KpoBnn npoAyKTMBHoro o6beKTa. paciuyipeH- 

5 HUM CTBOA CKBa)KiiHu B liHTcpBane 3aneraHu$) 
npoAyKTMBHoro oGbCKTd. nep^opupoBaHHyio 
KonoHMy« ycTaHOBncHnyK) nponiB MHiepBana 
aaneraHun npoAyicTHBHoro o6beKTa. nep4>opM- 
poBamtan KonoHHd o6caAHbix Tpy6 BbtnoAHcna 

10 113 Meranna c naMflibK). BOCcraHaBnHsaiouiCi) 
nepBOHaHa/ibHyjo <t)OpMy noc/ie cnycKa ee b 
iiHTepaan KpenneHun, npMMCM Hapy>KHbii4 am- 
BMerp nep(t>opMpoBaHHOii koaohhu oGcdAHbix 
Tpy6 ncpBOHaManbHovi uM/iMHApuMecKoii <t>op- 

15 Mbi paaeit A^iaMerpy cTBona CKBaxcMHu, a SHyr- 
peHHwvi A^aMCTp 6onbUje BMyrpeHHero 
AiidMeipa 3Kcn/iyaTauM0HH0M ko/iohhw. 

npMHMMn Aev<CTBMB Metan/ia c naMflibio 
3aKnK)MneTcn b cneAywuicM. 

20 M3BecTH0. MTO MMeK)TC» Mcra/innMecKiie 
cnnaBbi. y KOTopux Meynpyrwe AC^iopMaui/iM 
nonMccTbK) B0CCTaHaB/iviBa»9Tcn npu chptmm 
fiarpy3KM unw Harpeaa. r.e. Mexan/i. "BcnoMn- 
HaR*. npHoGpeiaeT npoKH^oio '|)opMy. 3to jib- 

25 /^eHMc. oCHapy^eHHoe bo Mnorux Mucibix 
MeTBA/iax. cnnasax m MeraAAiiHccKMX komro- 
3viuiinx. Ha3biBdeTCA 3(t><t>exT0M naMflTM 4>op' 

MW. 

Ha rjjur. 1 npeACTaoneha cxcMarnHecKM 
30 npcA/iaraeMan KOHcrpyxuMfl aaGon CKBa^KviHbi: 
Ha ^wr, 2 - ceHCHMe A-A na 4>Mr. 1: h3 <|)iir. 3 - 
Ae4>opMMpoBaHHafl nepeA cnycxoM b CK8a)KM' 
Hy noTatiHan KOAOHna: na ^'ur. 4 - ceneHMe 6-B 
na <^Mr. 3 (HaviGonbtuuM AwoMeip noncpCHHoro 

35 CeMeMMfl Ae1>OPMlipOBaHHOM KOnOHr!bl MCHb- 

uie BHyTpeniiero A^iaMCTpa aKcnnyarauviOM- 

HOI^ KOAOHHbl). 

KoHCTpyxutifi 3a6ofl CKsaxHHbi BK/iiOMaer 
3Kcn/iyaTauiiOHHyK> xonOHHy 1. pacujupenHbiii 

40 CTBOA 2 CKBaxviHbf B vtHTepBdAC 3ancraHiiR 
npoAyxTuBMoro oObexra 4 m ncp4>opiipoBdH- 
HyK) KOAOHHy 3 oOcaAHbix Tpy6. 

riocne SypeHMJi cxBaxuHbi ao xpoBnn npo- 
AyKTMBMoro o6beKT3 4 cnycKa»OT SKcnnyaia- 

45 uMOHMyK) KOAo»<Hy 1 v% ueMeiuvipy»OT ce. 
flanee ocymecTannioT 6ypcHiic npoAy»<Tuono- 
ro o5beKTa 4 ao/iotom. Awawerp Koioporo 
MeHbiue BuyTpCHMefO Aw^MCipa DKcnnyara- 
uviomiori KOnoMMu 1. nocno Mcro pacuiupflK>T 

50 cro pa3ABii>:HbiMii paciunpmenHMn. Bwno/i- 
Hfitor pa6orbt no ii3Mepeiuito <^aKTb1^cCKoro 
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,nii;jMeTpa ctoo/i3 CKnoM^unu. Co6iipa»OT ncp- 
({lOpiipOoaHtiyiO c0c.3A"y»O KonoHny 3 Tpy6 ii3 
MCTanna c nawRTbio minnMApMHecKOM <t>opMbi 
c HapyxHWM AwaweTpoM. paoHWM AwaMcrpy 
pacuJiipeiiHoro CToona CKBa>KHMbi. HepeA cny 
CKOM 0 CKoaJKUMy nep<l)opMpoBaHHOM ko/iohhc 
3 npnA'^K)! <t)opMy c nonepeMHWMw pasMcpa- 
Mil. o6ecneMMBa»omiiMti cooOoAHw^i cnyCK ee 
c iiHTCpoan DannraMu.q npoAyKTHDHoro o5i>eK- 
Ta 4, C ncMombK) 3/ieKTpoHarpeoaTe/in m/im 
APyrww nyrcM ocymecTonnK)T Harpea ciepxHn 
c naMflTbio AO pacMeTHOfi TeMnepaiypw. flpu 
3T0M ciepxcMb c nar.iaTbio eoccTanaenviBacT 
COOK) nepBOHaManbttyK) <JiopMy. 

n p 11 M e p. bypcHne noA SKcn/iyaiauMOH- 
Hyio KOnoMHy AO rny6viHbi 2000 m ocyuiecTB/iniOT 
«onoTOM 0 2 15.9 mm. Ha yxaaaHiiyio r/iy6MHy 
cnycKaK5T 3?'cnnyaFauvioHHyio KonoHHy m3 

Tpy5 0 163 MM C TOniMMHOM 10 MM M ueMCH- 

TupytOT. 3anera>ouinPi hidkc npoAyKTWBHWM 
oGtCKT paaGypMBaiOT ao/^otom 0 145 mm ao 
npocKTfiOM rny6uMw 2020 m. aareM ctbo/i 
CKBaxMMw pacunipflioT paaABuxHbiMii pac- 
ujnpiiTcaKf AO AUSMCTpa 0 250 mm. 143 
MGTanna c nawa i bO naroTaflnweaiOT nep<l)Opn- 
pooaHHyK) KonOHny jiniuioi^ L=22 m m pa3Me- 
paMH di^l48 mm. d2=250 mm, KonoHHy 
Ae4»opMMpyior. npnAdo noncpCMHOMy npo<t>' 
imK) oiM »*a <^vl^. 4 c nawOonbiuMM At^dMerpoM 
nonepeMHoro ceMentifl d3== 140 mm, mio o6ecne- 
MiioacT Konbuenon 3a3op. paaHbiii 4 mm. c 
GiiyTpeHHiiM AwaMerpoM sKcnnyarauMOMHOM 
KOnoiiHbi 148 MM n. CAeAoeaTe/ibMO. cboSoa- 
nyK) TpaMCnopmpoBKy noratmoit KOnoHHbi 6 
viMiepBan 33/ieraimfl npoAy»<TMBMOro oObCKia. 
CnycKaK)T Ae<t>opMvipoRaHMyK) KO/ioMHy Ha 
K.a5cne b CKBO^Kuny ao ynopa c ec aaGocM. 
B»c/i»OMa»OT cMcreMy ?.ieKTpoHafpeBa. flocne 
ObiAep>Kr;i o TCMCMne onpeAe/iCMHoro bpcmc- 
HM noTaiiMaw KonoHHa BOCCTaHaDnuBaeT cbok) 
nepBOHananbHYK) ui^/inHAP"^ec«cyiO <topMy c 
Mapyx'.HWM AwaMCTpoM 2S0 mm. 

3K0H0Ml1MeCKa» a^HiCKTWBMOCTb OT BHCA' 

pernio npoAnarae^'-^no Tc-cMUM-'^cr.oro peiue- 
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HMfl onpeAe/iflCTCfl AO^'OnnuTcnbuwM acOhtom 
CKBaXMHW. no <J)OpMy/ie /lion»Ow ACfinT CKP.a- 
KMHbi Q o6paTMO nponopuMOnancx nary- 
panbHOMy norapn(J)My oTHOiueMMM paA^yca 
KOHiypa nwraHMJi (Rk) m paA^yca CKBa)KMHbi 

(fc). Ha OCHOBaHMM MerO npOM3BOAMTeAbHOCTb 

CKBa)KMHfai c yBe/iMMeMHMM paAwycoM rc» npi/i 
npoMUX paBHbix ycnoetinx onpeAenneiCfl bu- 
paxeHMeM 
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Qi =Q 



In — 
In — 



npMHMMan R«-200 m. rc-0.145 m. nonyMa- 
lOTQt^O.OBQ. 

TaKMM o6pa30M. AOCTuraercn yoeniiMeHne 
npoM3BOAviTe/ibHocTM 3a CMCT peanwaauMn 
npeAnaracMoro rexHUMCCKoro peiDeMM«. 

(DopMyna MaoSpeieHiiB 

KoHCTpyKUM« 3a6ofl cKsasKMHw. BKnK)Ma»o- 
luan 3iccnnyaTauMOHHy»o KonoHHy. cnymCH- 
HyK) AO icpOBAw? npoAyxTMBMoro oObCKia. 

paCUlMpeHHUM CTBOn CKBa)Kl1Hbl B MMTcpBane 

3aiieraHMsi npOAyKTMBHoroo6beKTa. ncp<t)0pM- 
poaaHHyK) KonoHny o6caAHbix rpyO. ycraHOB- 
neHMyio npoinD nHxepBa/ia 3a/ieraMvifl 
npoAyKTMBHoro oObCKTa. ornHMawiuafl- 
c « reM, MTo. c ue/ibK) yMeHbtueHnji rpyAOCM- 
KOCTM pa6oT M yBenimeMw« npon3BOAWTe/ibHO- 
CTM cKBaxMHbi, nep4>opMpoBaHMa« KonoHMa 
oGcaAHbix Tpy6 BbinonHena H3 Meran/ia c na- 
MflTbto. BOCCTaHae/iyiBaioiueM nepBOHananb- 
Hyio 4>opMy noche cnycKa b MHiepBa/i 
Kpen/iCHim. npuMCM Hapy)KMbiw a^bmctp nep- 
<t>opMpoBaHMOM KonoHMw oScaAHwx Tpy6 nep- 
BOHananbHOM umamhapw^^cckom 4>opMbi paseH 
AnaMCTpy CTBOna CKBajKHHU. a BHyipeHMMf^ 
AiiaMerp 6o/ibuje BHyipeHHero AwaMeipa axe- 
nnyarauMOHHOt^ ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made fi^om memory metal 
(abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 

and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole. 



[Abstract, 2nd page, 2nd column] 

perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well constniction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, ami the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the wdl caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid cavdng of the formation, the flush string— borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation^ a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers'' and 
takes on its previous shape. This phenomenon, observed m many pure metals, alloys, and 
metal composites, is called the shape memory eSect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215,9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 nmi bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 nmi. A perforated string is made up using 
memory metal, lengdi L = 22 m and dimensions di = 148 mm, A2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown m Fig. 4, wth largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 nmi. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (rw), based on which the well 
productivity, with an increase in the radius TwI and all other conditions being equal, is 
determined by the expression 



[sic- one of the r^j *s should be r^] 

Assuming Rb = 200 m, = 0. 145 m, we obtmn Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole constmction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval v^ere the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 




Claim 
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